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DETAILED ACTION 

I. EXAMINER'S AMENDMENTS 

OPTIONS AVAILABLE TO THE APPLICANT 

1 . An examiner's amendment to tine record appears below. Sliould tine clianges 
and/or additions be unacceptable to applicant, an amendment may be filed as provided 
by 37 CFR § 1.312. To ensure consideration of such an amendment, it MUST be 
submitted no later than the payment of the issue fee. 

AUTHORIZATION FOR THE CORRECTIONS BY THE EXAMINER 

2. Authorization for this examiner's amendment was given in a telephone interview 
with Stephen Tkacs, having Reg. No. 46,430, on 09/1 1/2009. Accordingly, since a 
complete record of the interview has been incorporated in the instant examiner's 
amendment, no separate interview summary form is included in the instant office letter 
MPEP§ 713.04. 

CORRECTIONS MADE IN THE APPLICATION 

The application has been amended as following: 
IN THE CLAIMS : 

The below described amendments to the claims are necessary to further clarify 
the claimed invention. 
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NOTE: The claims amended by this examiner's amendment have been referred 
to by their original claim number and, if renumbered at time of allowance, also by the 
new number located in parentheses as required by MPEP § 1302.04(g). 

3. In claim 1 , "... A system to provide software program control of cache 
management, comprising: 

a processor configured to generate DMA commands for the management of a 
cache on the execution of a software program on the processor; and 

a DMA controller coupled to the processor, configured to execute the DMA 
commands for the management of a cache ..." 

should be replaced with 

"... A system to provide software program control of cache management, 
comprising: 

a control processor; 

one or more asymmetric processors; 

a shared system memory; 

one or more local memories, wherein each of the one or more local memories is 
associated with a respective one of the one or more asymmetric processors; 

a direct memory access (DMA) controller coupled to the control processor and 
the one or more asymmetric processors, configured to execute DMA commands a for 
moving data between the shared system memory and the one or more local memories; 
and 
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a DMA cache coupled to the DMA controller configured to cache data being 
moved between the shared system memory and the one or more local memories; 

wherein the control processor is configured to generate DMA cache management 
commands for the management of the DMA cache; 

wherein the DMA cache management commands comprise at least one of a data 
cache range touch command that indicates to the DMA controller that the control 
processor will probably issue a get command for a specified address range, a data 
cache range touch for store command that indicates to the DMA controller that the 
control processor will probably issue a put command for a specified address range, a 
data cache range set to zero command that sets a range of storage specified by an 
effective address and transfer size to zero, a data cache range store command that 
indicates a data block specified by an effective address and transfer size to be written to 
the shared system memory if the data block is considered modified, and a data cache 
range flush command that indicates a data block specified by an effective address and 
transfer size to be written to the shared system memory and invalidated in caches of all 
processors if memory coherency is required and the data block is modified 

4. Claims 2-8 are canceled. 

5. In claim 9 (renumbered as claim 7), "... A method for cache management in a 
system comprising a DMA controller and a processor, the method comprising the steps 
of: 
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running software on tlie processor to generate DMA commands for management 
of a cache; 

issuing the DMA commands to the DMA controller; and 
executing the DMA commands ..." 

should be replaced with 

-...A method for cache management in a system comprising a DMA controller 
and a processor, the method comprising the steps of: 

running software on a control processor to generate direct memory access 
(DMA) commands for moving data between a shared system memory and one or more 
local memories, wherein each of the one or more local memories is associated with a 
respective one of one or more asymmetric processors; 

issuing the DMA commands to the DMA controller; and 

executing the DMA commands, wherein the DMA controller is coupled to a DMA 
cache configured to cache data being moved between the shared system memory and 
the one or more local memories, 

wherein the control processor is configured to generate DMA cache management 
commands for the management of the DMA cache; 

wherein the DMA cache management commands comprise at least one of a data 
cache range touch command that indicates to the DMA controller that the control 
processor will probably issue a get command for a specified address range, a data 
cache range touch for store command that indicates to the DMA controller that the 
control processor will probably issue a put command for a specified address range, a 
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data cache range set to zero command that sets a range of storage specified by an 
effective address and transfer size to zero, a data cache range store command that 
indicates a data block specified by an effective address and transfer size to be written to 
the shared system memory if the data block is considered modified, and a data cache 
range flush command that indicates a data block specified by an effective address and 
transfer size to be written to the shared system memory and invalidated in caches of all 
processors if memory coherency is required and the data block is modified ... -. 

6. Claims 10-14 are canceled. 

7. In claim 15 (renumbered as claim 13), "... A computer program product for cache 
management in a system comprising a DMA controller and a processor, the computer 
program product having a medium with a computer program embodied thereon, the 
computer program comprising: 

computer code for running software on the processor to generate DMA 
commands for management of a cache; 

computer code for issuing the DMA commands to the DMA controller; and 
computer code for executing the DMA commands ..." 

should be replaced with 

"... A computer program product for cache management in a system comprising 
a DMA controller and a processor, the computer program product having a computer 
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storage mediunn with a computer program embodied thereon, the computer program 
comprising: 

computer code for running software on a control processor to generate DMA 
commands for moving data between a shared system memory and one or more local 
memories, wherein each of the one or more local memories is associated with a 
respective one of one or more asymmetric processors; 

computer code for issuing the DMA commands to the DMA controller; and 

computer code for executing the DMA commands, wherein the DMA controller is 
coupled to a DMA cache configured to cache data being moved between the shared 
system memory and the one or more local memories, 

wherein the control processor is configured to generate DMA cache management 
commands for the management of the DMA cache; 

wherein the DMA cache management commands comprise at least one of a data 
cache range touch command that indicates to the DMA controller that the control 
processor will probably issue a get command for a specified address range, a data 
cache range touch for store command that indicates to the DMA controller that the 
control processor will probably issue a put command for a specified address range, a 
data cache range set to zero command that sets a range of storage specified by an 
effective address and transfer size to zero, a data cache range store command that 
indicates a data block specified by an effective address and transfer size to be written to 
the shared system memory if the data block is considered modified, and a data cache 
range flush command that indicates a data block specified by an effective address and 
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transfer size to be written to tlie sliared system memory and invalidated in caciies of all 
processors if memory coherency is required and the data block is modified. 

8. Claims 16-21 are canceled. 

9. New claim 22 (renumbered as claim 2) is added as following "... The system of 
claim 1, wherein responsive to receiving the data cache range touch command, the 
DMA controller attempts to bring the range of data identified by an effective address and 
transfer size of the data cache range touch command into the DMA cache 

10. New claim 23 (renumbered as claim 3) is added as following "... The system of 
claim 1 , wherein responsive to receiving the data cache range touch for store 

command, the DMA controller attempts to bring the range of data identified by an 
effective address and transfer size of the data cache range touch for store command 
into the DMA cache 

1 1 . New claim 24 (renumbered as claim 4) is added as following "... The system of 
claim 1, wherein responsive to receiving the data cache range set to zero command, the 
DMA controller gets ownership of cache lines associated with an area of the shared 
system memory and zeroes data in the DMA cache such that the area of shared system 
memory is effectively zeroed ...". 
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12. New claim 25 (renumbered as claim 5) is added as following "... The system of 
claim 1, wherein responsive to receiving the data cache range store command, the 
DMA controller writes the data block to the shared system memory if the data block is 
modified 

1 3. New claim 26 (renumbered as claim 6) is added as following "... The system of 
claim 1, wherein responsive to receiving the data cache range flush command, the DMA 
controller writes the data block to the shared memory and invalidates the data block in 
caches of all processors if memory coherency is required and the data block is modified 

14. New claim 27 (renumbered as claim 8) is added as following "... The method of 
claim 9, wherein responsive to receiving the data cache range touch command, the 
DMA controller attempts to bring the range of data identified by an effective address and 
transfer size of the data cache range touch command into the DMA cache ...". 

15. New claim 28 (renumbered as claim 9) is added as following "... The method of 
claim 9, wherein responsive to receiving the data cache range touch for store 
command, the DMA controller attempts to bring the range of data identified by an 
effective address and transfer size of the data cache range touch for store command 
into the DMA cache 
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16. New claim 29 (renumbered as claim 10) is added as following "... The method of 
claim 9, wherein responsive to receiving the data cache range set to zero command, the 
DMA controller gets ownership of cache lines associated with an area of the shared 
system memory and zeroes data in the DMA cache such that the area of shared system 
memory is effectively zeroed 

17. New claim 30 (renumbered as claim 1 1) is added as following "... The method of 
claim 9, wherein responsive to receiving the data cache range store command, the 
DMA controller writes the data block to the shared system memory if the data block is 
modified 

18. New claim 31 (renumbered as claim 12) is added as following "... The method of 
claim 9, wherein responsive to receiving the data cache range flush command, the DMA 
controller writes the data block to the shared memory and invalidates the data block in 
caches of all processors if memory coherency is required and the data block is modified 

19. New claim 32 (renumbered as claim 14) is added as following "... The computer 
program product of claim 15, wherein responsive to receiving the data cache range 
touch command, the DMA controller attempts to bring the range of data identified by an 
effective address and transfer size of the data cache range touch command into the 
DMA cache ...". 
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20. New claim 33 (renumbered as claim 15) is added as following "... The computer 
program product of claim 15, wherein responsive to receiving the data cache range 
touch for store command, the DMA controller attempts to bring the range of data 
identified by an effective address and transfer size of the data cache range touch for 
store command into the DMA cache 

21 . New claim 34 (renumbered as claim 16) is added as following "... The computer 
program product of claim 15, wherein responsive to receiving the data cache range set 
to zero command, the DMA controller gets ownership of cache lines associated with an 
area of the shared system memory and zeroes data in the DMA cache such that the am 
of shared system memory is effectively zeroed ...". 

22. New claim 35 (renumbered as claim 17) is added as following "... The computer 
program product of claim 15, wherein responsive to receiving the data cache range 
store command, the DMA controller writes the data block to the shared system memory 
if the data block is modified ...". 

23. New claim 36 (renumbered as claim 18) is added as following "... The computer 
program product of claim 15, wherein responsive to receiving the data cache range 
flush command, the DMA controller writes the data block to the shared memory and 
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invalidates the data block In caches of all processors if memory coherency is required 
and the data block is modified 

II. DISTINGUISHING FEATURES RECITED IN THE CLAIMS 
ALLOWABLE SUBJECT MATTER 

24. Claims 1, 9, 15 and 22-36 (renumbered as claims 1-18) are allowed. 

The following is an Examiner's Statement of Reasons for Allowance . See 
MPEP 1302.14: 

25. The primary reason for allowance of independent claims 1 , 9 and 1 5 
(renumbered as claims 1, 7 and 13 respectively) in the instant application is in response 
to the decision from the Board of Patent Appeals and Interferences dated 06/15/2009 
and applicant's amendments of the independent claims 1, 9 and 15 (renumbered as 
claims 1, 7 and 13 respectively). Because new claims 22-36 (renumbered as claims 2-3, 
8-12 and 14-18) depend directly on independent claims 1, 9 and 15 (renumbered as 
claims 1 , 7 and 1 3 respectively), these claims are considered allowable for at least the 
same reasons noted above. 

Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
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accompany the issue fee. Sucli submissions sliould be clearly labeled "Comments on 
Statement of Reasons for Allowance." 
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Conclusion 

Any inquiry concerning this communication or earlier communications from tine 
examiner should be directed to Chun-Kuan (Mike) Lee whose telephone number is 
(571 ) 272-0671 . The examiner can normally be reached on 8AM to 5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alford Kindred can be reached on (571) 272-4037. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/C.K.L./ 

September 1 1 , 2009 Chun-Kuan (Mike) Lee 

Examiner 
Art Unit 2181 



/Niketa I. Patel/ 

Primary Examiner, Art Unit 2181 



